Incubation of 3-day-old rat brain with L-[methyl-3H]methionine resulted in the rapid labelling of low-molecular-weight cytoplasmic RNA. Electrophoresis in 15% polyacrylamide gels provided evidence for the methylation of precursor tRNA molecules, and high-performance liquid chromatography demonstrated N2-methylguanine to be the predominant methylated base formed during the first 2min of labelling.
In most studies of tRNA methylation in vitro, eukaryotic tRNA species have proved to be poor substrates for homologous tRNA methyltransferases (Nau, 1976) . Hence prokaryotic tRNA species, which are less abundantly methylated than their eukaryotic counterparts (Randerath et al., 1974) , have been used as substrates, and, more recently, experimentally hypomethylated eukaryotic tRNA species have also served this purpose (Jank & Gross, 1974; Friedman, 1977) . However, since we recently demonstrated the occurrence of homologous tRNA methylation in the brain of the immature rat (Cummins et al., 1975; Salas et al., 1976) , it became necessary to investigate to what extent such methylation involves tRNA of mature size as against larger-precursor tRNA species (Munns & Sims, 1975; Majima et al., 1977) . The present report presents evidence that indicates that precursor tRNA serves as substrate for a significant portion of the tRNA-methylating reactions taking place in the 3-day-old rat brain. A preliminary report of some of the findings has appeared (Sellinger et al., 1978) .
Experimental
Labelling and isolation of low-molecular-weight cytoplasmic RNA The cerebral cortices of 3-day-old Sprague-Dawley rats were dissected out rapidly and minced on ice into fragments of approx. 1 mm3. Electrophoresis Electrophoresis was performed in 10 and 15% (w/v) polyacrylamide gels, which were stained with Methylene Blue (Peacock & Dingman, 1967 Piperidine (0.5-1.Oml; 10%, w/v, in 1 mM-EDTA) was added to vials containing one or two 1 mm-length gel slices, and the capped vials were incubated at 55°C for 24h. After drying at 60°C water (0.5 ml) was added and the capped vials were vigorously mixed. Then 10ml of 3a70B scintillation 'cocktail' (Research Products International) was added and the radioactivity determined.
Methylated-base analysis
Low-molecular-weight cytoplasmic RNA species were hydrolysed, and their methylated base constituents identified by h.p.l.c. (high-performance liquid chromatography) and quantified by liquidscintillation counting. The procedures have been described in detail elsewhere (Salas et al., 1976; Salas & Sellinger, 1977) .
Results and Discussion
The extraction procedure resulted in a recovery of shown in Fig. 1(b) . Most of the RNA migrates as an intense band in the lower portion of the gel. However, particularly in this gel, which was intentionally overloaded to permit recovery of detectable radioactivity, several slower-moving bands are also visible. Escherichia coli 5S ribosomal RNA and Escherichia coli bulk and specific tRNA were electrophoresed on parallel gels (Fig. la) (Fig. la) illustrates the widely different migration, on co-electrophoresis, of two specific E. coli isoaccepting tRNA species, tRNAVaI and tRNAPhC. The radioactivity profiles of the brain RNA (Figs. 2 and 3 ) reveal a broad region of radioactivity in the lower halves of the gels. E. coli 5 S ribosomal RNA run on parallel gels (not shown) migrated behind the region of radioactivity on both sets of gels. Given the broad region of migration of E. coli tRNA species (Fig. la) , the widely dispersed radioactivity may in part reflect methylation of the entire gamut of mature-size cerebral tRNA species present. However, concurrent methylation of cerebral pre- Slice no. Fig. 3 . Radioactivity profiles oflow-molecular-weight cytoplasinic RNA mnolecules on 15%/ polyacrylamide gels These profiles were obtained as described in the legend to Fig. 2 . RNA was extracted from one 1 mm-length gel slice after (b) 5, (c) 20 and (d) 45min of incubation, whereas two 1 mm slices were combined to extract the RNA labelled for 2min (a). The error factor in counting was less than 7%. (Fig. 2) . This point was arbitrarily chosen to divide the radioactive region into zones I and II, corresponding to larger and smaller RNA species respectively. Calculation of the zone I/zone II radioactivity ratio in 10% gels showed a 2-fold decrease between 5 and 45min (Fig. 2) . A more pronounced shift in the profile was detected after electrophoresis in 15% gels (Fig. 3) and by analysis of a 2min incubation sample (Fig. 3a) . Blatt & Feldmann (1973) obtained evidence for a similarly rapid (2min) labelling of precursor tRNA in yeast cells, and noted that its methylated bases also became labelled within 2min. This finding suggests that methylation of precursor and maturesize tRNA can proceed simultaneously, although not necessarily in synchrony (Munns & Sims, 1975) . A similar conclusion may be drawn from the results shown in Table 1 . Munns & Sims (1975) showed that base methylation occurs at different stages of tRNA processing. Although the findings in Table 1 were not obtained under conditions identical with those used by Munns & Sims (1975) , they provide evidence that suggests the following methylation sequence: N2-methylguanine forms early on precursor tRNA, 5-methyluracil forms later on bot precursor and mature-size tRNA, and 1-methyladenine, 5-methylcytosine and 1-methylguanine form late, mainly on mature-size tRNA. It is important to note, however, that 'early', 'later' and 'late' mirror only an approximation of the methylation sequence of any individual tRNA species, be it precursor or mature size.
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